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Cognitive impairment is one of the frequent neurological manifestations of post-COVID syndrome. The aim of this study was to assess cognitive
impairment in young people after a mild novel coronavirus infection (COVID-19).

Materials and methods. The main group included 50 people with mild COVID-19 at the age of 19-35 years, incl. 17 (34%) men and 33 (66%)
women. The control group included 50 people without a history of COVID-19, aged 18 to 33 years. All participants underwent neuropsychological
testing: the Beck depression scale, the Spielberg questionnaire for identifying personal and situational anxiety, the subjective asthenia assessment
scale (MFI-20), the 12-picture memory test, the 5-word memory test, the study of phonetic speech activity, and the Schulte test.

Research results. Study participants who had COVID-19 during the acute phase of the disease complained of general weakness (90%),
headaches (86%), mental exhaustion (72%), muscle and joint pain (66%), decreased attention (64%), decreased sense of smell (62%), sleep dis-
turbance (60%), apathy (54%), shortness of breath (34%) and chest pressure (26%). All complaints regressed after recovery, and their frequency
did not differ from those of complaints in the control group. Neuropsychological examination revealed a somewhat higher level of depression (10.5
vs. 6.5 points on the Beck scale), some decrease in visual memory (11 vs. 11.5 pictures) and a higher incidence of general asthenia (74% vs. 44%)

in patients COVID-19 (p < 0.05). There was no correlation between the severity of cognitive impairment and the duration of COVID-19.
Conclusions. COVID-19 is mildly accompanied by the development of mild cognitive impairment in young patients.
Keywords: cognitive impairment, COVID-19, depression, anxiety, asthenia.

Introduction. The outbreak of a new
coronavirus infection began in December
2019 in Wuhan, Hubei Province (China),
and on February 11, 2020, the World
Health Organization recognized the out-
break of a new coronavirus disease as a
pandemic and assigned the official name
of the infection COVID-19 [2]. In Moscow,
the first case of COVID-19 was regis-
tered on March 2, 2020, and on March
18, 2020, the first patient was detected in
Yakutsk. [1]

Scientific observations have shown
that in 70-76% of patients after infec-
tion, long-term consequences are possi-
ble with damage to one or more organs
[11, 12]. In addition, with COVID-19, the
central nervous system is affected more
often than with other respiratory infec-
tions [3]. Chronic hypoxia, a pathological
immune response, the direct damaging
effect of the virus and the neurotropism
of immune complexes, endothelial dys-
function of cerebral vessels, the state of
the intestinal microbiota, and complica-
tions of drug therapy are considered as
probable factors in the pathogenesis of
neurological post-COVID syndrome [3,
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5]. A wide range of neurological mani-
festations of coronavirus infection has
been described in the form of asthenia,
headaches, anosmia, insomnia, cogni-
tive impairment, affective disorders, de-
pression, and increased anxiety, which
manifest themselves in 34% of people
who have had COVID-19 [4, 8, 9]. Long-
term monitoring of the health status of
1,733 patients in China by Huang C. et
al. showed that weakness (63%), sleep
disorders (26%), anxiety and depression
(23%) are more common in post-COVID
syndrome [14]. One of the most frequent
complaints of patients after COVID-19
is a condition described by patients as
“brain fog” and detected in 85.1% of cas-
es [10]. At the same time, most of the
studies were carried out mainly among
people aged 40-65 years who had the
disease in the acute stage in moderate
and severe forms.

Currently, there are very few studies
aimed at studying cognitive impairment
after a new coronavirus infection among
young people.

The aim of this study was to assess
cognitive impairment in young people
after a mild novel coronavirus infection
(COVID-19).

Materials and research methods. A
one-time study was conducted on the ba-
sis of the Department of Neurology and
Psychiatry of the Medical Institute and
the Laboratory of Neuropsychophysio-
logical Research of the M.K. Ammosov
North-Eastern Federal University. All
participants signed a voluntary informed
consent for inclusion in the study.

Inclusion criteria: 1) age of patients
from 18 to 35 years; 2) a mild novel coro-
navirus infection (COVID-19); 3) absence

of cognitive and affective complaints prior
to COVID-19 disease.

Non-inclusion criteria: 1) the presence
of neurological, mental and somatic dis-
eases, which are accompanied by cog-
nitive impairments and/or manifestations
of which prevent the full implementation
of the study protocol; 2) a new corona-
virus infection (COVID-19) in moderate
and severe severity; 3) the presence of
cognitive complaints before COVID-19
disease; 4) the presence of migraine,
tension headache before the disease.

The main group included 50 peo-
ple with mild COVID-19 at the age of
19-35 years (median age 21.6 [19.8;
22.8] years, mean age 22.2 + 4.4 year),
incl. 17 (34%) men and 33 (66%) wom-
en. The control group included 50 peo-
ple without a history of COVID-19, aged
18 to 33 years (median age 21.4 [19.2;
22.0] years, mean age 21.7 = 3.2 years),
including 15 (30%) men and 35 (70%)
women. Both groups were statistically
comparable in terms of sex and age (p
> 0.05).

Assessment of cognitive functions
was carried out using the following neu-
ropsychological tests:

1) Beck depression scale. The pres-
ence of 10 or more points was regarded
as the presence of depression;

2) Spielberg questionnaire to identify
personal and situational anxiety;

3) Subjective scale for assessing as-
thenia (MFI-20). The analysis was carried
out separately on subscales: general as-
thenia, reduced activity, decreased moti-
vation, physical asthenia, psychological
asthenia. If the total score on the sub-
scale was 12 points or more, this indicat-
ed the presence of a pathology;
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4) Visual memory was assessed using
a 12-picture memory test. Delayed recall
(3 minutes after the interference task)
and recognition (out of 48 presented im-
ages) were assessed.

5) Auditory memory was assessed us-
ing a 5-word memory test. Delayed play-
back and playback with categorical cues
were evaluated.

6) Study of phonetic speech activity.
The participant within one minute had to
name words beginning with the letter "L"
(except for proper names).

7) Methodology "Schulte Tables" for
assessing attention.

Statistical processing of the results of
the study was carried out using SPSS
Statistics 22. Quantitative data are giv-
en as a median and the 25th and 75th
quantiles (Me [Q25; Q75]). To compare
two independent groups, the analysis
was carried out using the Mann-Whit-
ney U-test. When comparing qualitative
data, Pearson's x2 test and Fisher's
exact test were used. Correlation anal-
ysis was carried out using Spearman's
test. The critical level of statistical sig-
nificance for the two groups was deter-
mined at p < 0.05.

Research results. The main group
during the acute phase were treated on an
outpatient basis and were included in the
present study in the range from 12 to 800
days after recovery from COVID-19 (me-
dian - 167.5 [52.0; 466.5] days). Thirteen
patients (26%) had recurrent disease. 41
(82%) patients of the main group and 45
(90%) patients of the control group were
vaccinated against COVID-19 (p=0.249).
All persons of the main group during the
acute phase of the disease underwent
computed tomography of the lungs, ac-
cording to the results of which changes
characteristic of COVID-19 were not de-
tected.

Study participants who had COVID-19
during the acute phase of the disease
complained of general weakness (90%),
headaches (86%), mental exhaustion
(72%), muscle and joint pain (66%),
decreased attention (64%), decreased
sense of smell (62%), sleep disturbance
(60%), apathy (54%), shortness of breath
(34%) and chest pressure (26%). All
complaints regressed after recovery, and
their frequency did not differ from those of
complaints in the control group (table 1).

Neuropsychological examination re-
vealed a slightly higher level of depres-
sion, some visual memory loss, and a
higher incidence of generalized asthenia
in COVID-19 survivors (p < 0.05). Repre-
sentatives of the same group had higher
assessment results for situational and
personal anxiety, motivation, and asthe-

Table 1

Complaints in patients with COVID-19 and in the control group

Complaints in | Complaints at the
Clinical presentation | the acute phase | time of inclusion | Control group p-level
of COVID-19 in the study
p,,<0.001
General weakness 45 (90) 14 (28) 9 (18) p“: 0.235
2.3 )
.. . <0.001
Muscle/joint pain 33 (66) 8 (18) 7 (14) g”: (()) (;29
2.3 °
Exhaustion during p,,<0.001
mental work 36(72) 14(28) 1224 | pr=0.648
p,,=0.118
Decreased memory 29 (58) 22 (44) 15 (30) p”: 0.147
2.3 )
. =0.002
Pressure in the chest 13 (26) 1(2) 1(2) pI‘)l B? %
2.3 °
=0.002
Dyspnea 17 (34) 5(10) 6 (12) g 12240
2.3 °
<
Headache 43 (86) 18 (36) 23 (46) g“: 828;
2.3 )
<0.001
Decreased sense of smell 31 (62) 5(10) 1(2) g 12 (()) (())82
2.3 °
. =0.143
Mood swings 20 (40) 13 (26) 11 (22) pr;-z 064
2.3 3
Decreased attention 32 (64) 21 (42) 19 (38) g”:ggég
2.3 )
. <0.001
Decreased motivation 27 (54) 13 (26) 10 (20) g 12 (()) 9126
2.3 °
. =0.146
Anxiety 23 (46) 17 (34) 11 (22) g'-zz 0.181
2.3 °
<
Sleep disturbance 30 (60) 15 (30) 16 (32) g 12 ?)(8)25
2.3 )

Table 2

Neuropsychological examination of persons of the main and control groups

. . Main group, Control group,

Clinical presentation n=50 n=50 p-level
Beck Depression Scale, points 10.5 [6.0; 18.0] 6.5[2.0; 14.3] 0.018%*
Spielberg questionnaire, . .
situational anxiety, scores 46.0 [35.8; 51.0] | 39.0 [32.8; 48.3] 0.081
Spiclberg questionnaire, personal| sy 5 143 5. 57.0] | 47.0 [41.0; 54.3] 0.096
anxiety, scores
Delayed visual memory, word | 1y o 110.0: 12.0] | 11.5[11.0; 12.0] 0.046*
count
Delayed auditory memory, word | 4 514 0-50] | 4.5[4.0;5.0] 0.937
count
Schulte Table technique, sec 25.0[22.0; 30.5] | 28.0[23.7;33.2] 0.08
Phonetic speech activity, number . .
of words 12.5[9.8; 15.0] | 11.0[8.8;13.3] 0.07
General asthenia 37 (74%) 22 (44%) 0.002*
Reduced activity 30 (60%) 23 (46%) 0.161
Decreased motivation 22 (44%) 17 (34%) 0.305
Physical asthenia 24 (48%) 21 (42%) 0.546
Psychological asthenia 28 (56%) 25 (50%) 0.548

* CratucTHYeCKH 3HauMMbIi yposensb (p<0,05).



Table 3

Correlation analysis between the duration of COVID-19 and the results
of neuropsychological test

g0 £ =22 | 2 o2 | 3
°s | 585 | §EE | Zz | EoE | 2%
S22 | 5% | = 6= EZ2 | Efe =
e 0.2 & 0.0 s o o5 = é
23 | 225 | 225 | T2 | ZEE | g8
2m »n bS A s < <3z <
5, ER-] s 2 1) 3.2 =
) Sai=1 [S2P) = Sa%) o)
a ‘7 = w = <=
%)
Correlation coefficient 0.274 0.182 0.033 0.051 -0.106 -0.274
p-level 0.054 0.207 0.818 0.725 0.465 0.234

nia, but a statistically significant level was
not reached (Table 2).

To determine the relationship between
the severity of cognitive impairment and
the time after recovery, we conducted a
correlation analysis. However, no rela-
tionship was found between the results
of neuropsychological tests and the dura-
tion of COVID-19 (Table 3).

Discussion. According to the results
of our study, in young people in the acute
phase with a mild course of COVID-19,
complaints from the nervous system pre-
dominate (for example, headaches, de-
creased attention, sense of smell, sleep
disturbances). On the contrary, com-
plaints of shortness of breath, pressure in
the chest occur only in a third of patients.

According to a meta-analysis by J.P.
Rogers, more than 18% of patients who
survived the coronavirus of the Middle
East respiratory syndrome had a de-
crease in concentration and memory im-
pairment for a period of 6 to 39 months
[13]. Pelen ALl et al. studied the preva-
lence of cognitive and autonomic disor-
ders of the nervous system among stu-
dents of the Izhevsk State Medical Acad-
emy by the method of questioning. The
study involved 139 people. The study
was conducted by the MoCA neuropsy-
chological test. According to the data
obtained, it was found that cognitive dis-
orders of the nervous system are more
common in young people with a corona-
virus infection than in those who have not
been exposed to the disease [6].

Semenov V. A. et al. investigated cog-
nitive impairment in young adults after
suffering from COVID-19. They studied
172 apparently healthy people, aged 18—
27 years on the MMSE scale. According
to the results of the study, it was revealed
that the pre-dementia state is quite com-
mon in young people, and moderate

cognitive impairment is more common in
people who have had a coronavirus in-
fection [7].

The originality of our study is that we
assessed the cognitive status of young
people after mild COVID-19. We have
shown that even after a mild course of
COVID-19, disorders such as asthenia,
mild depression, and a decrease in short-
term visual memory are detected.

The main limitation of our work was
the wide range of recency of COVID-19.
Of course, a broad study is required with
the division of patients according to the
terms of recovery and the inclusion of
neurophysiological methods of research,
for example, cognitive evoked potentials.
However, we have shown a general trend
that, regardless of the duration of the dis-
ease, patients will have some or other im-
pairments in the cognitive sphere.
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food version of the manuscript in print. All
authors participated in the development
of scientific articles and writing the manu-
script. The final version of the manuscript
was approved by all authors.

Reference

1. Popova T.E., Tikhonova O.G., Romanova
A.N. [et al.] Analiz epidemiologicheskoj situacii
po COVID-19 [Analysis of the epidemiological
situation on COVID-19. Yakut Medical Jour-
nal. 2020; 3: 63-67 (In Russ.).] DOI: 10.25789/
YMJ.2020.71.17.

2. Bazdyrev E.D. Koronavirusnaya infekciya
— aktual'naya problema XXI veka [Coronavirus
infection - an urgent problem of the 21st century].
Kompleksnye problemy serdechno-sosudistyh
zabolevanij [Complex problems of cardiovascu-
lar diseases. 2020; 9(2): 6-16 (In Russ.).] DOI:
10.17802/2306-1278-2020-9-2-6-16.

3. Kostenko E.V., Eneeva M.A., Petrova L.V.
[et al]. Kognitivnye narusheniya i nejropsihiatrich-
eskie posledstviya, svyazannye s COVID-19

22023 AN &

[Cognitive impairment and neuropsychiatric
consequences associated with COVID-19.
Doktor.Ru. 2021; 20(5): 6-12 (In Russ.).] DOI:
10.31550/1727-2378-2021-20-5-6-12.

4. Ostroumova T.M., Chernousov PA.,
Kuznetsov I.V. Kognitivnye narusheniya u pa-
cientov, perenesshih COVID-19 [Cognitive im-
pairment in patients with COVID-19]. Nevrologi-
ya, nejropsihiatriya, psihosomatika [Neurology,
neuropsychiatry, psychosomatics. 2021; 13(1):
126-130 (In Russ.).] DOI: 10.14412/2074-2711-
2021-1-126-130.

5. Vlasova T.I., Spirina M.A., Arsetieva E.V. [et
al]. Patogeneticheskie mekhanizmy nevrologich-
eskogo postkovidnogo sindroma i osnovy ego pa-
togeneticheskogo lecheniya i profilaktiki [Patho-
genetic mechanisms of neurological post-covid
syndrome and the basis of its pathogenetic treat-
ment and prevention]. Izvestiya vysshih ucheb-
nyh zavedenij. Povolzhskij region. Medicinskie
nauki [News of higher educational institutions.
The Volga region. Medical Sciences. 2021; 4
(60): 129-142 (In Russ.).] DOI: 10.21685/2072-
3032-2021-4-11.

6. Pelin A.l., Mukhametova N.N., Fakhrutdino-
va A.R. [et al.]. Rasprostranyonnost' kognitivnyh
i vegetativnyh rasstrojstv nervnoj sistemy sredi
studentov, perenesshih COVID-19 [The preva-
lence of cognitive and autonomic disorders of the
nervous system among students who have had
COVID-19. Modern Science. 2022; 3(2): 232-236
(In Russ.).]

7. Semenov V.A,, Gruzdev D.O., Rechkin N.V.
[et al.] Rasstrojstva kognitivnoj sfery u molodyh
lic posle perenesyonnogo COVID-19 [Cognitive
disorders in young people after suffering from
COVID-19]. Universum: medicina i farmakologiya
[Universum: medicine and pharmacology. 2022;
1(84): 8-12 (In Russ.).]

8. Starchina Yu.A., Vakhina N.V. Kognitivnye
narusheniya posle infekcii COVID-19 [Cognitive

impairment after COVID-19 infection]. Pove-
dencheskaya nevrologiya
[Behavioral neurology. 2021; 1:18-27 (In

Russ.).] DOI: 10.46393/2712-9675_2021_1_18-
26.

9. Fedin A.l. Nevrologicheskie oslozhneni-
ya COVID-19 [Neurological complications of
COVID-19]. Nevron'yus [Neuronews. 2021; 11
(85): 1-19 (In Russ.).]

10. Sudre CH., Murray B., Varsavsky T. [et
al.)/ Attributes and predictors of long Covid. Nat
Med.2021;27(4):626-631. DOI: 10.1038/s41591-
021-01292-y.

11. Guan WJ, Ni ZY, Hu Y [et al.]. Clinical
Characteristics of Coronavirus Disease 2019 in
Chine. N Engl J Med.2020; 382(18):1708-1720.
DOI: 10.1056/NEJM0a2002032.

12. Dennis A, Wamil M, Alberts J. [et al.] Mul-
tiorgan impairment in low-risk individuals with
post-COVID-19 syndrome: a prospective, com-
munity-based study. BMJ Open. 2021;11(3). —
€048391. DOI: 10.1136/bmjopen-2020-048391.

13. Rogers JP, Chesney E, Oliver D. [et al.]
Psychiatric and neuropsychiatric presentations
associated with severe coronavirus infections: a
systematic review and meta-analysis with com-
parison to the COVID-19 pandemic. Lancet Psy-
chiatry. 2020;7(7):611-627. DOI: 10.1016/S2215-
0366(20)30203-0

14. Huang C, Huang L, Wang Y [et all].
6-month consequences of COVID-19 in patients
discharged from hospital: a cohort study. Lan-
cet.2021;397(10270):220-232. DOI: 10.1016/
S0140-6736(20)32656-8.



